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ABSTRACT: 

PURPOSE: To control a developing current to be always constant by variably 
controlling the value of a bias voltage impressed on a developing sleeve in 
accordance with the variation of distance between a photoreceptor and the 
developing sleeve. 

CONSTITUTION: The developing current flows between the photoreceptor 1 and 
the developing sleeve 21 in the case of developing, and a voltage is generated 
in a resistance R. The generated voltage is inputted to a developing current 
detecting means 80, and is outputted from the means 80 as a smooth developing 
current. The developing current is inputted to a control part 90. The part 90 
compares the developing current with a previously set value, and variably 
controls the voltage of an AC power source 75 or a DC power source 76 in order 
to make the value of the developing cunrent equal to the set value. That is. 
the part 90 controls so that the bias voltage is dropped since the distance 
between the photoreceptor 1 and the developing sleeve 21 is short and 
developing property Is enhanced, and the bias voltage is boosted since the 
distance between the photoreceptor 1 and the developing sleeve 21 is long and 
the developing property is reduced. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use o£ this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The developer carry out [ that it was made having carried out adjustable in the value of the 
bias voltage which impresses to a development sleeve so that a development current detection means 
detect change of the development bias current which impresses **** formed by making a developer 
adhere to a photo conductor with a development counter to said development counter in the image- 
formation equipment of a configuration of imprinting on the detail paper establishes and the 
development current detected by this development current detection means may become a 
predetermined value, and ] as the description. 

[Claim 2] In the image formation equipment of a configuration of repeating the process which makes the 
developer of one color adhere on a photo conductor with a development counter two or more times, 
making **** of two or more kinds of colors form on a photo conductor, and carrying out the package 
imprint of the multicolor image at the recording paper So that a development current detection means to 
detect change of the development bias current impressed to the development counter which develops 
said every color may be estabUshed and the development current detected by this development current 
detection means may become a predetermined value The developer characterized by carrying out 
adjustable [ of the value of the bias voltage impressed to a development sleeve ]. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the development part of the color 
picture formation equipment of a multicolor image package imprint method in more detail about image 
formation equipment. 
[0002] 

[Description of the Prior Art] Conventionally, color picture formation equipment is known and various 
approaches are used for the formation method of a color picture. For example, the approach and photo 
conductor drum which repeat the imprint process of a toner image for every color are prepared for every 
class of color, while the recording paper passes each photo conductor drum,, one photo conductor drum 
lifting carries out laminating formation of the approach and the toner image for every class of color with 
which each color is imprinted by the recording paper and a color picture is formed, and the approach of 
carrying out the package imprint of these multicolor image etc. is learned by the recording paper. The 
approach of using by this invention is related with the color picture formation equipment of the above 
mentioned multicolor image package imprint method. Hereafter, actuation of the color picture formation 
equipment of a multicolor image package imprint method is explained. 

[0003] Drawing 6 is drawing showing the example of a configuration of multicolor image package 
imprint method color picture formation equipment. In drawing, it is the photo conductor drum which is 
image support, and 1 is what applied the OPC photo conductor to drum lifting, it is grounded in 
potential and drive rotation is clockwise carried out. 2 is a scorotron electrification machine and is 
potential VH to the peripheral sxirface of the photo conductor drum L About uniforai electrification, it is 
potential VG. It gives by corona discharge with the grid and corona discharge wire which were held. In 
order to abolish the hysteresis of the photo conductor to a pre-print in advance of electrification with this 
scorotron electrification machine 2, exposure by the photographic filter (for example, PCL) 3 which 
used light emitting diode etc. is performed, and a photo conductor peripheral surface is discharged. 
[0004] After being uniform charged to a photo conductor, image exposure based on a picture signal is 
performed by the image exposure means 10. The image exposure means 10 makes the laser diode which 
is not illustrated the luminescence light source, it scans by bending an optical path by the reflective 
mirror 12 through the rotating polygon mirror 1 1, ftheta lens, etc., and an electrostatic latent image is 
fomied of rotation (vertical scanning) of the photo conductor drum 1. Here, it exposes to the alphabetic 
character section, and the direction of the alphabetic character section is low voltage VL. A reversal 
latent image which becomes is formed. 

[0005] The development counter 20 which contained the developer which consists of a toner and 
carriers, such as yellow (Y), a Magenta (M), cyanogen (C), and black (K), respectively is formed in the 
periphery of the photo conductor drum 1, and first, the development of one amorous glance builds in a 
magnet and is performed by the development sleeve 21 which holds a developer and is rotated. By 
making into the charge of a principal member the carrier which the developer used the ferrite as the core 
and coated the perimeter with insulating resin, and polyester, it consists of a pigment according to a 
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color, and a toner which added an electric charge control agent, a silica, titanium oxide, etc., and by 
layer means forming, a developer is regulated by 100 micrometers - 600 micrometers thickness 
(developer), and is conveyed in a development region at the development sleeve 21 top. 
[0006] As 0.2mm - 1.0 largermm than thickness (developer), AC bias of the electrical-potential- 
difference value VAC and the DC bias of the electrical-potential-difference value VDC superimpose the 
gap of the development sleeve 21 and the photo conductor drum 1 in a development region, and it is 
impressed in the meantime. The toner which was able to give the opportunity which secedes from a 
carrier by VAC since electrification of VDC, VH, and a toner was like-pole nature is VH with potential 
higher than VDC. VL with potential do not adhere to a part but lower than VDC It adheres to a part and 
development (reversal development) is performed. 

[0007] After development of one amorous glance finishes, it goes into the image formation process of 
two amorous glance, uniform electrification with the scorotron electrification machine 2 is performed 
again, and the electrostatic latent image by the image data of two amorous glance is formed by the 
image exposure means 10. At this time, electric discharge by the photographic filter 3 performed at the 
image formation process of one amorous glance is not performed, in order that the toner adhering to the 
image section of one amorous glance may scatter by the rapid fall of surrounding potential. 
[0008] Again, it crosses all over photo conductor drum 1 peripheral surface, and is VH. Although the 
same electrostatic latent image as one amorous glance is made to the part which does not have the image 
of one amorous glance among the photo conductors used as potential and development is performed It is 
potential VM by the charge which protection from light and the toner itself have with the toner to which 
one amorous glance adhered in the part which develops negatives again to a part with the image of one 
amorous glance. An electrostatic latent image is formed and they are VDC and VM. Development 
according to the potential difference is performed. In the part of the lap of the image of this one amorous 
glance and two amorous glance, it is VL about the development of one amorous glance. If it carries out 
by making an electrostatic latent image, since the balance of one amorous glance and two amorous 
glance will collapse, the light exposure of one amorous glance is reduced, and it is VH >VM >VL. It 
may consider as the becoming middle potential. 

[0009] The image formation process same also about three amorous glance and four amorous glance as 
two amorous glance is performed, and **** of four colors is formed on photo conductor drum 1 
peripheral surface. On the other hand, the recording paper P taken out through the roller 16 for a half 
moon from the sheet paper cassette 15 is fed to an imprint region by rotation actuation of the feed roller 
17, when it stops and the timing of an imprint is ready. 

[0010] In an imprint region, the recording paper P with which the pressure welding of the imprint roller 
18 was carried out to the peripheral surface of the photo conductor drum 1, and it was fed to it 
synchronizing with the timing of an imprint is fastened, and it is collectively imprinted by the multicolor 
image. 

[001 1] Subsequently, after the detail paper P is discharged with the separation brush 19 mostly made 
into the pressure-welding condition at coincidence, the peripheral surface of the photo conductor drum 1 
separates, and it is conveyed by the anchorage device 30 and welds a toner by heating of the heat roller 
31 and the sticking-by-pressure roller 32 and pressurization, it is discharged by the equipment exterior 
through the delivery roller 41. in addition, the aforementioned imprint roller 18 and the aforementioned 
separation brush 19 - the peripheral surface of after passage of the recording paper P and the photo 
conductor drum 1 - shunting - alienation - carrying out - a degree - it prepares for formation of a 
toner image. 

[0012] On the other hand, the photo conductor drum 1 which separated the detail paper P removes and 
cleans a residual toner with the pressure welding of the blade 51 of cleaning equipment 50, and it goes 
into the process of the next image formation in response to electric discharge by the photographic filter 
3, and electrification with the scorotron electrification machine 2 again. In addition, said blade 51 moves 
immediately after cleaning of a photo conductor side, and shunts the peripheral surface of the photo 
conductor drum 1 . 

[0013] In addition, the image formation equipment shown in drawing has come to be able to do feeding 
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by manual bypass besides feeding by the automatic feeding device. The recording paper P by which 
manual bypass was carried out in the manual paper feed base 60 is conveyed by rotation of a pickup 
roller 61, and is fed to an imprint region through the same process as feeding from the sheet paper 
cassette 15 mentioned above. 

[0014] With this kind of equipment, the precision of the distance between the photo conductor drum 1 
and the development sleeve 21 has big effect on image quality. Then, various approaches are used in 
order to keep constant conventionally the distance between the photo conductor drum 1 and the 
development sleeve 21. 

[0015] Drawing 7 is drawing showing the example of a configuration of a development part. The same 
thing as drawing 6 attaches and shows the same sign. Drawing looks at the photo conductor drum 1 and 
the development sleeve (development roll) 21 to cylinder shaft orientations. In order to keep constant the 
distance D between the photo conductor drum 1 and the development sleeve 21 (it abbreviates to 
development distance hereafter), it dashed against the both ends of the development sleeve 21, the koro 
65 was formed, and the distance between the photo conductor drum 1 and the development sleeve 21 is 
regulated, this - it dashes and the koro 65 is attached through bearing (not shown) on the revolving shaft 
of the development sleeve 21, and the same axle. And if the development sleeve 21 rotates, it would 
rotate according to it, edge la of the photo conductor drum 1 would be contacted in the meantime, and 
distance with the photo conductor drum 1 which is rotating similarly will be regulated. 
[0016] 

[Problem(s) to be Solved by the Invention] There are the following problems by the approach of holding 
xmiformly the conventional development distance mentioned above. According to this approach, it 
dashes with edge la of the photo conductor drum 1, and the distance between koro 65 is regulated 
correctly. However, since the error of the appearance of the development sleeve 21 cannot be 
compensated, it has combined the koro from which a path differs according to the diameter of a roll. 
Moreover, if deflection is in a roll even if an average development distance is secured, according to 
rotation of a roll, development distance will change into development. 

[0017] On the other hand, although bias voltage which was mentioned above is impressed to the 
development sleeve 21, since the conventional bias power supply was a source of a constant voltage, if 
developnient distance changes, development electric field will be changed and development natwe will 

change. Consequently, image concentration will change. 

[0018] Drawing 8 is drawing showing the property of equipment conventionally. Since AC bias power 
supply is a source of a constant voltage conventionally, supply voltage VAC is always fixed, as shown 
in (a). On the other hand, VAC/D will be changed as it is shown in (b), since the development distance 
D is changed, and image concentration will change. What is necessary is just to maintain this VAC/D 
uniformly, in order to always keep image concentration constant, this ~ also taking - what is necessary 
will be just to make it the development current which does not correct but flows to bias power supply 
become fixed 

[0019] It aims at offering image formation equipment controllable so that this invention is made in view 

of such a technical problem and a development current always becomes fixed. 

[0020] 

[Means for Solving the Problem] In the image formation equipment of a configuration of that this 
invention which solves the above mentioned technical problem imprints **** formed by making a 
developer adhere to a photo conductor with a development counter on the recording paper It is 
characterized by carrying out adjustable [ of the value of the bias voltage impressed to a development 
sleeve ] so that a development current detection means to detect change of the development bias current 
impressed to said development coimter may be established and the development current detected by this 
development current detection means may become a predetermined value. 
[0021] 

[Function] A photo conductor drum and the distance between development sleeves (development 
distance) changing is that capacitor capacity changes. Change of capacitor capacity also changes the 
current (development current) which flows this capacitor. Therefore, if it is made for this development 
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current to always become a predetermined value, development nature will not fall. Then, a development 
current detection means to detect change of the development bias current impressed to the development 
counter for every color is established, and it was made to carry out adjustable [ of the value of the bias 
voltage impressed to a development sleeve ] so that the development current detected by this 
development current detection means might become a predetermined value. It can control so that a 
development current always becomes fixed by this, and development nature also improves. 
[0022] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. 
Drawing 1 is the block diagram showing the important section of one example of this invention. The 
same thing as drawing 7 attaches and shows the same sign. In drawing, it is the development counter to 
which 1 embraces to a photo conductor drum on the photo conductor drum 1, 20 embraces an 
electrostatic latent image, and a toner is made to adhere. Only the number [ development counter / 20 / 
this ] corresponding in the case of color picture formation equipment to the classes Y (yellow), M 
(Magenta), C (cyanogen), and K (black) of color is formed. 

[0023] In a development counter 20, the container with which a development sleeve for 21 to make a 
toner adhering to the front face of the photo conductor drum 1 and 71 hold a developer, and 70 holds a 
developer 71, the blade to which 72 regulates the thickness of a developer 71, and 73 and 74 are 
churning screws which agitate a developer 71. 

[0024] The AC power supply to which 75 impresses alternating current electric field to the development 
sleeve 21, and 76 are DC power supplies which impress direct-current electric field to the development 
sleeve 21. These AC power supply 75 and DC power supply 76 are connected to the serial. R is the 
resistance for development current detection by which DC power supply 76 and the other end were 
connected with ground potential for the end. 

[0025] 80 is a development current detection means to input the electrical potential difference 
corresponding to the development current taken out from the end of Resistance R, and to detect a 
development current. 90 is a control section which controls the electrical potential difference of AC 
power supply 75, or/and the value of DC power supply 76 in response to the output of this development 
current detection means 80 so that a development current serves as a predetermined value (constant 
value). In addition, in the case of color picture formation equipment, only the number of colors is 
formed also for AC power supply 75 shown in drawing, DC power supply 76, the development current 
detection means 80, and the control section 90. Thus, it will be as follows if actuation of the constituted 
equipment is explained. 

[0026] In the condition that the photo conductor drum 1 is rotating in the direction of an arrow head of 
drawing, the electrostatic latent image according to an image is formed in the front face of the photo 
conductor drum 1. And the front face responds to an image and is VH and VL. It has potential. On the 
other hand, in a development counter 20, the developer 71 with which thickness was regulated by the 
blade 72 adheres to the development sleeve 21, a photo conductor front face is approached, the toner of 
the development sleeve 21 flies on a photo conductor front face according to the potential difference of 
the potential of the front face of the development sleeve 21, and the potential of the front face of the 
photo conductor drum 1, and **** is formed in a photo conductor front face. 

[0027] Drawing 2 is drawing showing the example of a wave of operation of each part. In (a), (b) shows 
the voltage waveform of the end A of Resistance R, and (c) shows the output wave of the development 
current detection means 80 for the example of an applied- voltage wave to the development sleeve 21, 
respectively. In (a), the direct-current potential VDC is impressed to the development sleeve 21, and as 
shown in drawing, as a result of overlapping this direct-current potential VDC on alternating voltage 
VAC, altemating voltage VAC sways up and down focusing on VDC. Here, a sine wave is sufficient 
although the square wave is used as an altemating current wave form. However, the square wave is more 
more desirable. 

[0028] At the time of development, a development current flows between the photo conductor drum 1 
and the development sleeve 21. An electrical potential difference as shows Resistance R at (b) to this 
resistance R by flowing generates this development current, this voltage waveform - also taking - it 
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does not correct but is a development current wave form. This generated voltage is inputted into the 
development current detection means 80, and is outputted as a smooth development current as shown in 

(c) of drawing 2 from this development current detection means 80. 

[0029] This development current is inputted into a control section 90. A control section 90 carries out 
adjustable control of the electrical potential difference of AC power supply 75 or/and DC power supply 
76 so that a development current may become equal to the set point about this development current as 
compared with the set point set up beforehand. That is, since development nature will fall if bias voltage 
is lowered and the distance between the photo conductor drum 1 and the development sleeve 21 
becomes long, since development nature will go up if the distance between the photo conductor drum 1 
and the development sleeve 21 becomes short, control which raises bias voltage is performed. In 
addition, although you may make it electrical-potential-difference adjustable control here change the 
electrical potential difference of AC-power-supply 75 or DC-power-supply 76 one side or both sides, in 
changing one supply voltage, the direction which changes the electrical potential difference of AC 
power supply 75 is more effective. 

[0030] Consequently, the development current which flows between the photo conductor drum 1 and the 
development sleeve 21 is converged on a predetermined value. As a result of a development current's 
becoming fixed, even if it changes development distance, effect is lost to development nature, 
concentration becomes fixed, and a high-definition image can be obtained. 

[0031] Drawing 3 is drawing showing the example of a property of this invention. Altemating current 
bias voltage VAC is changed as shown in (a), but value VAC/D which broke this altemating voltage 
VAC by the development distance D becomes fixed as shown in (b). That VAC/D becomes fixed shows 
that fixed development nature is always maintained. As compared with the property of the conventional 
example of drawing 8 , it turns out that the development property of this invention is improving. 
[0032] Drawing 4 is the block diagram showing the example of a concrete configuration of the 
development current detection means 80. After the detecting signal taken out from Resistance R goes 
into amplifier 81 and is amplified, it goes into a rectifier 82, and is rectified and it serves as direct 
current voltage. The peak hold of this direct current voltage is entered and carried out to the continuing 
peak detection section 83. The output of this peak detection section 83 is taken out as an output signal, 
after going into the continuing filter 84 and removing an unnecessary frequency component. 
[0033] Drawing 5 is drawing showing the example of a property of a filter 84. The property shown in (a) 
passes the signal of the frequency domain which the rotation nonuniformity of a dc component and the 
development sleeve 21 generates. flD It is the rotational frequency of the development sleeve 21. The 
property shown in (b) is the rotational frequency fD of a sleeve 21. It is the low pass filter which passes 
only the component of until. 

[0034] Although resistance was used for detecting a development current in the above-mentioned 
example, this invention is not restricted to this. As long as it is the thing of a configuration of that a 
current is detectable, you may be what kind of thing. For example, CT (current transformer) etc. can be 
used. 

[0035] In addition, according to this invention, even if it changes the distance between a photo 
conductor drum and a development sleeve, it is controllable so that a fixed development current flows, 
but control will be performed about fluctuation of the distance between the development sleeve which 
also includes a developer layer in fact, and a photo conductor drum. And even if a developer layer 
changes, bias voltage control will be performed so that a development current may become fixed. 
[0036] 

[Effect of the Invention] As mentioned above, as explained to the detail, according to this invention, a 
developer controllable so that a development current becomes fixed can be offered by carrying out 
adjustable control of the bias voltage value impressed to a development sleeve according to fluctuation 
of a photo conductor drum and the distance between development sleeves (development distance). 
Therefore, according to this invention, the image of the high quality of concentration regularity can be 
obtained. Especially, it uses and is suitable for the color picture formation equipment of a multicolor 
image package imprint method. 
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[Translation done.] 
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